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Greenhouse construction with rail system 

Hie present invention relates to a greenhouse construction with rail system for CD 

moving a carriage thereover for moving plants and/or carrying out further treatments ^+ 

5 thereon, said greenhouse construction comprising vertical boundary walls as well as ^ 

columns and horizontal support members spaced from foe floor. Here support members are q 
understood to be truss-beams, gutters, girders or ridges. Truss-beam constructions are 
known that are integrated in foe gutters, but in sreneral a truss-h**™ ™n 
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longitudinal beams joined to foe columns, where roof constructions bear on said columns ^ 
or longitudinal beams, where each roof construction borders on the next roof construction Ji 
along a boundary line, which boundary line is perpendicular to said longitudinal beams. 

Such a construction is generally known in foe state of foe art. With this arrangement 
foe longitudinal beams or trass-beams are used to give cohesion to foe greenhouse 
construction and can support foe roof or foe cover depending on foe construction. Central 
1 5 heating systems are installed in such greenhouse constructions and parts thereof are used to 
support carriages. Special constructions are used when supporting carriages of greater 
weight, such as can be used for picking up, transferring and setting down plants. Such 
carriages move in foe direction parallel to the boundary between two rooves, that is to say 
parallel to foe gutter construction that is usually present in this location. The crop is 
20 cultivated in a corresponding manner. 

Although such a constroction is found to be extremely fit for purpose it is expensive 
because special measures have to be taken to support such carnages. 

The aim of the present invention is to remove this disadvantage and to provide a 
simple transport system that is inexpensive to implement in a greenhouse construction. 
25 This aim is realised with a greenhouse construction as described above in that said 

tail system is fixed to said support members and imparts structural strength to said support 
members and/or forms part thereof, and in foat said rail system extends continuously over a 
distance of at least three successive columns. According to foe present invention foe rail 
system is now constructed as a structural unit with foe support member concerned. That is 
to say, according to foe present invention structural components of the greenhouse 
construction are used for moving carriages along them. In particular, the longmidinal 
beams, gutters, girders or ridges which are present in a greenhouse construction to achieve 
cohesion are used for moving carriages and foe like along them. Such longitudinal beams 
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and other support members are appreciably oversized. After all, these must be capable of 
preventing damage to the greenhouse even when subjected to high winds/snow loads and 
the like. This means that under circumstances where the loading is relatively limited there 
is appreciable overcapacity in the construction. The present invention makes effective use 
5 of this overcapacity, as a result of which it is no longer necessary to install separate 
suspension constructions for moving heavy carriages in greenhouses. On the other hand, 
the above insight can be taken into account in the case of new constructions to be designed. 
That is to say, as a result of the presence of a rail system that also contributes to the 
structural strength the support member concerned can be made more lightweight as such. 
This always means that the complete construction including rail is lighter, as a result of 
which the cost price is lower and the amount of light in the greenhouse is increased. The 
rail system according to the invention extends continuously, that is to say does not 
terminate at vertical columns. 

The carriages described above can be used for a wide variety of applications. 
Examples are the picking up, storage and transfer of plants described above. It is also 
possible to mount robots thereon to perform automatic treatment. Another example is the 
installation of movable lighting. Moreover, further equipment can be connected to such a 
carriage in order to carry out treatments on the crop. The carriage is only temporarily 
located above the crop, so that the presence thereof does not have an adverse effect on the 
productivity. 

It is also possible to use the carriage concerned as a building platform or support for 
an air blower, spray equipment and vision equipment. 

Another example is a (light) partition. Such a partition can be positioned either 
horizontally or vertically. When a partition is used there can be a winding construction for 
winding up/unwinding the blind. Furthermore, there can be a storage greenhouse, for 
example on the side wall of the greenhouse. With this construction the light loss is 
appreciably restricted. Because there are no special support constructions for the carriage 
the light level in the greenhouse will be increased. 

The consequence of the present invention is that if the support members comprise a 
longitudinal beam or truss-beam the direction of movement of the carriage is parallel to the 
longitudinal beams that support the roof construction, that is to say is essentially 
perpendicular to the boundary between two moves, that is to say perpendicular to the gutter 
that is generally installed between them at this location. More particularly, if it is fixed to 
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or forms part of the longitudinal beam in a greenhouse construction consisting of rooves, 
the rail system extends over more than one, and in particular more than five, such rooves. 
That is to say the rail system is a continuous system that is not interrupted by the rooves of 
the greenhouse construction. With this arrangement measures of course have to be taken to 
5 make it possible for the rail system and a vertical column to cross. In this context the rail 
system can be installed in a position on the outside of such a vertical column It is also 
possible to make cut-outs in the vertical column at the location of the rail system, fixed to 
the longitudinal beam, for passage of the rail system or constructions fixed thereto. 

ft will be understood that the rail system according to the present invention is in the 
10 greenhouse, that is to say on the inside of the panels that nrovide c*n»r*t,ATi 
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greenhouse and the suiroundings. As a result of the particular method of installation of the 
mil system the cultivation direction in a greenhouse can be matched to this. This applies in 
particular if there axe different crops or crops in different stages of growth in a greenhouse. 

Moreover, at the "end" of each rail system there are preferably means for moving a 
carriage to a subsequent section, that is to say to a subsequent rail system that is delimited 
between two adjacent beams. In this way a larger greenhouse surface area can be covered 
with a single carriage. 

Because the carriage now extends perpendicularly to the direction of the gutter it is 
no longer necessary to compensate for differences in height in the case of longer 
greenhouse constructions, After all, in the case of longer greenhouses (tens to hundreds of 
metres) the fell of the gutter will mean that there are substantial changes in height in the 
guttering direction. Because the carriage according to the present invention moves 
perpendicularly to the guttering direction, such changes in height do not occur. Such a 
change in height is necessary only in die case of the movement, described above, of a 
carriage from one rail system to a subsequent rail system. 

If the longitudinal beams consist, for example, of beams with two or three 
longitudinal sections and link sections arranged between them, a rail of the rail system can 
be fixed to one of said longitudinal sections. It is also possible to construct one of said 
longitudinal sections in such a way that this also functions as a rail. In all cases the rail can 
impart strength characteristics to the longitudinal beam. In this description a rail is 
understood to be any construction suitable for guiding wheels, rollers or runners of a 
carriage or the like* The term rail also covers a toothed belt, chain or the like. Hexe a 
carriage is understood to be a construction that moves along a tail system and by means of 
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10 constructions can be produced, inter alia, using plastic materials such as plastic panels or 
plastic film constructions that are spanned in some way or other. 

If the carriage is provided with devices that operate electrically, there can be either an 
individual power supply or power can be taken from the surroundiiigs. In the latter case 
there can be sliding contacts for this purpose. Moreover, the carriage described above can 
15 be provided with lifting and gripping means. 

According to the present invention it is proposed additionally to use structural 
components of the greenhouse construction, which are necessary because of the strength 
thereof; for other purposes. Within the framework of this concept ft is also possible to use 
parts of the roof construction for moving carriages or other components, such as movable 
20 lighting, along them, ha particular, a ridge beam or one of the guttering sections that has a 
rail system can be used for this purpose. 

The invention will be explained in more detail below with reference to an illustrative 
embodiment shown in the drawing. In the drawing: 

Fig. 1 shows a side view of the greenhouse construction according to the present 
25 invention; 

Fig. 2 shows the greenhouse construction according to Fig. 1, partially exposed and 
in perspective, and 

Fig, 3 is a variant of the longitudinal beams shown in Figs I and 2. 
A greenhouse construction is indicated in its entirety by 1 in Fig. 1. This consists of a 
30 roof coristoictton 2 consisting of individual rooves 4 each made up of panels 5. The roof 
constructions bear on vertical columns 3 or auxiliary columns 20. There are longitudinal 
beams 9 to m aintain the cohesion between the columns 3 and to support auxiliary columns 
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which the operations described above can be carried out As a result of this construction of, 
in particular, the rail system in combination with the longitudinal beam, material is saved fl> 
and light loss in the greenhouse is prevented as fer as possible. 

The roof construction can comprise any roof construction known in the art. These can 
be triangular, arc-shaped and the like. Moreover, it is possible to make the roof Q 
construction lightweight In such a case it is no longer necessary to provide a column below 
the longitudinal beams underneath each end limit of a roof, that is to say the end limit 
(gutter) of two adjacent rooves rests on the loiigitudinal beam which at that location does qj" 
not bear directly via a vertical column on the underlying base. Such lightweight ^-v 
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20, if necessary. The end wall of the greenhouse is not indicated. A gutter is indicated by 
19 and a ridge section by 21. 

Any roof construction known in the state of the art can be used for the roof 
construction. A relatively lightweight roof construction is shown in the figures. Therefore it 
5 is not necessary to support the boundary between the two rooves 4 shown, which, is 
indicated by 19 (gutter), with a column 3. Column 3 is installed only at a subsequent 
boundary. It will be understood that the column 3 can be installed in any other position 
depending on the construction. 

Auxiliary column 20 serves to support the gutter 19 at a location where there is no 
10 column 3. It will be understood that it is possible to position the longitudinal beam 9 
higher, so that the gutters are supported directly. 

Each roof construction has the gutter 19 described above. 

The present invention relates in particular to greenhouse constructions with a roof 
construction that is closed. That is to say there are no windows that can be opened. The 
15 construction is made such that the climate is completely insulated from the surroundings > 
This can be achieved, for example, using a cooling installation as described in Netherlands 
Patent 1 023 900 in the name of KJimrek I.E. B.V., Pijnacker. 

Because with such a roof construction there are no longer any windows that have to 
open and close, a large number of bars and further constructions are dispensed with as a 
20 result. As a result it is possible to position other structural parts in the triangular space (or 
space of another shape). The panels 5 can be made up of film material. 

Apart from the links described above it is also possible to install further constructions 
in the rooves. One example is movable lighting. Movable lighting is used to expose crops 
to varying levels of light Such movable constructions are preferably fixed to the ridge 
25 section 21 or the gutters/guttering sections 19. 

A detail of the construction shown in Fig. 1 can be seen in perspective view in Fig. 2. 
In this detail two longitudinal beams 9 and 1 0 are shown, between which roof constructions 
2 extend in the manner shown in Fig. 1. Bach longitudinal beam 9, 10 consists of three 
longitudinal sections 1 1, 12, 13. One of the longitudinal sections 13 is constructed such 
30 that it acts as arail for taking wheels 14 of a carriage 15. There are link sections 17 to join 
the three longitudinal sections to one another. 

It can be seen from the drawings that the direction of movement of the carriage 15 is 
perpendicular to the direction of boundary line 19 or gutter 19. With the present invention 
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it is possible, -without rar-reaching structural measures, to provide a system for mounting a 
carriage or the like by means of which an appreciable -weight can be moved. 

In a manner that is not shown the rail 13 is interrupted, or can be interrupted, in some 
way or other at the end of the rail, such that the carriage 15 can be moved to an adjacent 
rail system, in Fig. 2, to the left or the right of the beams 9 or 10. 

It will be understood mat especially in the case of relatively lightweight roof 
constructions the distance between the beams can be large. A distance between the beams 
of 8 - 20 m is mentioned as an example. The carriage that moves between them will have to 
have a corresponding width. Section 13 can be either the bottom, top or side section of the 
longitudinal beams. A rail can be fixed thereto, but the section 13 can also, for example, 
have a U-shaped part for taking a wheel. 

Using the construction described above it is possible to cultivate the crop in a 
conventional manner, that is to say in areas perpendicular to the direction of movement of 
the carriage 15. It is now also possible to position specific crops in the same stage of 
development in the direction of movement of the carriage 1 5. 

In the first case, that is to say with the conventional method of cultivation, the present 
invention has the advantage that no contaminants can be moved between upstream and 
downstream parts of a crop area. 

As indicated above it is also possible to install the rail system beneath the ridge or 
in/alongside a girder or gutter 19. With this arrangement use is made of the structural 
strength of the ridge, girder or gutter. As a result the component concerned can be made 
lighter in a new design. In the case of the existing construction it is not necessary to take 
special measures to provide adequate strength for mounting the rail system. 

A variant of the beam 9 shown in Fig. 2 is shown in Fig. 3. This is indicated in its 
entirety by 29. This consists of two sections 32 and 33, which are located one above the 
other and are of U-shaped construction. There are link sections 17 that are always welded 
in the centre of the U-section 32, 33 concerned. Because the link sections 17 have a smaller 
diameter than the width of the "tray" delimited by the section 33, a wheel or other 
construction of a carriage can be moved in the remaining part that is indicated by 35. 
Although the invention is described above with reference to a preferred embodiment, 
variants which mil within the scope of the appended claims will be immediately apparent to 
those skilled in the art. 
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